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1 
This invention relates fo harrows, and par- 
ticularly to tandem disc harrows especially 
adapted for .being provided with a tractor lift 
type hitch. 
Tandem disc harrows ordinarily fall into two 
general classifications: the type which is pro- 
vided with a draw bar for drawing them across 
the ground to be worked and which ordinarfly 
bas the rear gangs flexibly connected vith the 
front gangs so that the harrow can be turned 
without lifting it from the ground; and the type 
adapted for being connected with a tractor hitch 
of the lift type and in which the rear gangs are 
usually rigidly cormected with the forward gangs 
so that the entire harrow can be lifted by the 
tractor hitch. This last mentioned type bas the 
disadvantage in that it is diflïcult to turn the 
harrow without lifting it from the ground. Since 
the harrow must be turned at each end of the fleld 
being worked it wfll be evident that this is a 
marked disadvantage. Furthermore, when the 
rear gangs are thus rigidly cormected with the 
front gangs, a desirable degree of flexibility of the 
gangs relatively in the vertical direction is there- 
by lost and the ground working characteristics of 
the harrow are diminished. 
One of the primary objects of the instant in- 
vention is the provision of a tandem type disc 
harrow adapted for being connected with a 
tractor hitch of the lift type but in which the rear 
gangs are flexibly connected with the front 
gangs. 
A still further object of this invention is the 
provision of an arrangement for a tandem type 
disc harrow adapted for being connected with a 
tractor hitch of the 1Et type in which the en- 
tire harrow can be elevated from the ground by 
the tractor hitch, but in which the rear gangs 
are flexible in a horizontal plane when the har- 
row is on the ground thereby permitting a turn- 
ing movement of the harrow without elevating 
A still further object is the provision of an im- 
proved construction for tandem disc harrows in 
which the rear gangs are freely flexible in both 
vertical and horizontal planes relative fo the front 
gangs and in which the entire harrow can be ele- 
vated as a unit for transporting. 
It is also an object to provide a tandem type 
disc harrow having an improved arrangement for 
relatively canting the gangs relative fo each other. 
Astill further object is the provision of a disc 
harrow construction in which the gangs can be 
canted relative to each other and including an 
adjustment whereby the canting of the rear gangs 
can be aOjusted independent!y of those of the 
front gangs. " 
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Iris also anbbject of this invention to provide 
an arrangement for a tandem type type dlsc 
harrow which is adapted for cormection with 
either a tractor type lifting hitch or with a draw 
5 bar. 
Various other and more detafled objects and 
advantages of the invention such as arise in con- 
nection with carrying out the above noted ldeas 
in a practical embodiment wfll in part become 
10 apparent and in part be hereinafter stated as the 
description of the invention proceeds. 
For a full and more complete understanding of 
the invention, reference may be ruade to the fol- 
lowing description and accompanying drawings 
15 wherein: 
Figure 1 is a plan view of a harrow constructed 
according to my invention and with the gaugs of 
the front and rear pairs canted relafive to each 
other. The harrow construction illustrated in 
20 Figure 1 is provided with means for connection 
to a tractor hitch of the lift type. 
Figure 2 is a plan view similar fo Figure 1 but 
showing the gangs adjusted into parallelism with 
each other. 
25 Figure 3 is a sectional view indicated by the 
line 34 on Figure 2. 
Figure 4 is a view similar to Figure 3 but taken 
near the center of. the harrow and indicated by 
the line 4--4. on Figure 2. 
30 Figure 5 is a rear view of the harrow as Jt 
would be seen looking from the rear of Figure 2 
with the harrow on level ground. 
Figure 6 is a view similar to Figure 5 but show- 
ing the right-hand gang of the tandem pair ele- 
35 vated as it would be if it were passing over a high 
spot in the ground being worked. 
Figure ï is a view simflar to Figure 6 but show- 
ing the outer ends of both of the gangs of the 
tandem pair lffted. 
4o Figure 8 is a perspective viewshowing a snub- 
ber arrangement for holding the inuer ends of 
the front gang pair down against the earth be- 
ing worked. 
Figure 9 is a side view similar fo Figure 3 but 
45 showing the harrow of this invention cormected 
with a draw bar type draft device. 
Figure 10 is a fragmentary perspective view of 
a portion of the draw bar of Figure 2 showing 
the means provided therein for canting the gangs 
50 of the harrow relative fo each other. 
Referring more in detail to the drawings, and 
more particularly to Figures 1 through 8, the har: 
row construction shown therein comprises a front 
pair of gangs indicated at l0 and !2 and a rear 
55 or tandem pair of gangs lndicated.at |4 and |$. 
Each of the gangs includes a plurality of disc 
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3 
members mounted on a shaft and having spacing 
spools therebetween. Each of the assembled 
gangs has an outer and an ira]er bearing. On 
the front gangs the outer bearings are ai 8 and 
the imper bearings are at 29. The outer bearings 
for the rear gangs are indicated ai 22 and the 
inner bearings therefor at 24. 
A transverse member 29, wlUch is an angle, 
is disposed forwardly of the front gangs and se- 
cured to the outer ends of the member 29 or arms 
29 which carry draft hooks 39 that engage the 
slotted eyes 32 in the housings of the bearings 
Brace members 34 may be provided for added sup- 
port of the draft hooks on the member 29. 
The member 29 also bas secured adjacent its 
outer ends and extending rearwardly therefrom 
the arms 39 that engage the sndards 39 of 
the front gangs and which standards extend 
tween and are secured te the aforementioned 
bearings. The standards also provide support 
for he bars 49 which mount the .scraper elements 
42. Straps 44 are comected between the bars 
49 and the standards 38 as shown in the draw- 
ings. 
Positioned forwardly of the rear gangs 4 and 
J9 isa t-shaped member 59 which is angular 
in cross-section and which has secured to the 
towermost points of its downturned ends the 
rearwardly extending draft hooks 52 which en- 
gage eyes in the bearings 22. The rear gangs 
and 9 have the standards 54 which are similar 
,to the standards 30 of the front gangs and which 
are likewise similarly connected between the 
bearings 22 and 24 of the rear gangs.- The rear 
gangs include the boxes or frames 69 which are 
mounted onthe standards 54 and which are use- 
ful for receiving weights to hold the tandem 
gangs down against the earth. The rear parts 
of he boxes 59 Iso ,provide supports for he 
scraper elements 50 for the discs of the rear 
gangs. 
The boxes and standards are held upright by 
the straps 5 which extend therefrom forwardly 
and are secured to the turned down end parts 
of the member 5{} as ai 5. The connection be- 
tween the straps 5 and the standards 54 is piv- 
oral so that the standards can turn between their 
Figures 1 and 2 position. 
The standards 54 are preferably interconnect- 
ed by the relatively heavy bar 9{} having the slots 
92 in the ends ,thereof for receiving the bolts {}4 
that extend into the standards 54. 
Turning now to Figures-3 and 4, the connec- 
tions to he inner bearings of .the front and rear 
gangs will be clearly seen. Mounted substantial- 
ly in the conter of the cross bar 20 and extending 
forwardly therefrem is an arm means ]9. Pivot- 
ed to the forward end of the arm means 9 as by 
the-pivot 2 is a ver.tically extending lever 
which, at its lower end, is pivotally connected 
with a pair of rea-rwardly extending draft hooks 
9 that engage eyes in he inner front gang ,bear- 
ings- 2{} as will be .seen in Figures 1 and 4. Above 
the pivot 2 the lever 4 pivotally supports a 
block 0 in which is -journaled a crank 9{} having 
a screw threaded part as at 02 extending through 
a nut 94. The nut 04 is poEvoted in aframe 
that is mounted on and secured to the cross bar 
29 as by bolts. The pivot means for both the 
block 8 and the nu 94 may comprise the trun- 
nions shown 'ai 00. 
if wfll be evident that rotation of the crank 
09 will adjust the position of the block 8 rela- 
tive fo the nut 94 and thus cause the lever 
to pivot about its connection with the ,arm means 

4 
9. This movement of the lever wfll be aceom- 
panied by movement of the draft hooks 9 which, 
in %urn, will adjust the inner ends of the front 
gangs relative fo the outer ends thereof and 
 provide .the desired canting movement of the 
said gangs. 
Inasmuch as the ira]er ends of the fron gangs 
tend te raise upwardly when the harrow is work- 
ing, there are preferably provided snubber means 
10 which embrace the draft hooks 9 as will be seen 
in Figures 4 and 8. These snubber means com- 
prise angle mem:bers 99 which are secured to the 
coss members 2 as by the ,plates 2 and which 
extend-downwardly to have mounted ,thereon 
15 the box-like structures 94 and through which 
the draft hooks ]9 extend. It will be apparent 
that these snubbers permit free axial movement 
of the draft hooks 9 but limit their up and down 
movement. 
20 The members 9 are secured fo plates 2 by 
bolts , and there are preferably provided addi- 
 tional bolt receiving apeItures to permit verti- 
cal adjustment of members 0 if desirable or 
necessary. 
25 The ,draft com]ection between the front and 
rear gangs comprises a central and longitudinally 
existing draf,t bar 99 which ai its rear end is 
bolted ,fo the frame member 59 of the tandem 
80 gangs as indicated af H}2 in Figure 2. This draft 
bar ex-tends orwardly and overlies the upper 
plate of the frame 8 and has a turned dewn 
end part 4 extending through the said plate 
as will best be seen in Figtu'e 4. The draoEt bar 
 99 is thus effective for .transmitting draft from 
the member 2 to the member } but, due te its 
pivotal connection with the frame 89, permits 
free pivoting movement of the tandem gangs 
in a horizontal plane relative to the front gangs. 
4{} This flexibility in a horizontal plane permits the 
ttu-ning of the harrow while if is on the ground 
and without any excessive dragging of the har- 
row gangs as is the .case when i.t is attempted fo 
turn a harrow having a rigid connection between 
4 the front and rear gang pairs. 
As will be seen in Figures 1 and 2, the draft 
bar 0} is braced so as te be rigid relative to the 
member 5{}. by the diagonally ex.tending brace 
bars H}9. These brace bars absorb thrusts on 
0 the member 59 which would tend to bond the 
draft bar 
The J-shaped member 5{} is braced against 
movement in a vertical plane about its connection 
with the rear end of the draft bar 99 and the 
GO rear ends of the brace bars 99 by the diagonal 
members  that are conneeted at their upper 
ends as at J90 with the brace bars 98 and at theh" 
lower ends as a-t .!  with the turned down end 
parts of the member 59. The members ] are 
60 principally tension members and assist in trans- 
mitting draf.t te the cross member 50. 
Slidably superimposed on the bar H}9 is a 
second bar 99 which, at its left-hand end, 
pivotally connected with the upper end of the 
65 lever 74 as by the link  {}. A bracket indicated 
at 2 is secured te the bar {0 and embraces 
the bar H}9 for slidably guiding the bar H}0 in 
reciprocatory movement along the said bar 
learwardly of the bracket ! 2 there is mounted 
70 an upwardly extending arm 4 on the bar 
and at the upper end of this bar is pivotally 
mounted a block 9 through which the crank 
element ! !9 ex.tends. The crank element  
is threaded and extends through a nut 29 pivot- 
7 ally mounted in the upper end of a lever  2  .that 
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-The lever ,! extends downvrdly»beyod_:te 
br I IIII and- bas piv}ta]ly connected :therew.ih 
pair of drft hooks I . hat re.conneced 
eyes_ in:.ha _housins. of _he inner: :bers-24 
of the rer.gas...It .will be .evident._hç the 
lever .I 21 is normally rigid h :the;b. :.IÇS so. 
çhat: r.cipmcry, movemen of.%he :ba: 18 .as 
broughç.: about by. movement of-lever]: 
crank.8 fll cae movement-f the draf.t-:h00ks 
12 and thereby -cant the-:rearvgangs-retative 
toeachother.- : . -..-- 
--It-:ll o be.obseed .£ha.he:.bar /O8 is 
connected with thelever ] :on he oppositeside 
of the pit mea  ther.f fr0m: the daft 
hool ] and. that;:therefore, the.CanMng.. f. 
rear gangs .hen he: cra:  is. adusted- will 
be in .the opposite see--to 
front gangs. s is brht out  Figure 1 
wherein it will be seen .that. the :ner en of 
the front gangs-have been moved-backwardly 
while the-inner ends of the rear gangs bave been 
moved foardly; -  " 
Means - are provided for adting the. rear 
gangs dependently of efront gangs and this 
mea will be seen fo comprise the Cra I I, 
supporting arm: I I and the lever " 1.21. -Upon 
austment of the crank I I 8 the lever I  I will ro= 
ta about i pivotal support 122 and shift the 
draft hooks I ereby  at the angar 
sition of the teur-gangs relafiv.e fo each orner 
independently of the front gangs.:. :-- 
Upstanding from.the.cross-member .2 are:a 
pair. of bain: I $ .which form', a:portion ofa hih 
device for coecting the harrow to 'a racr. 
Connections-  ual type tracer hitch clude 
 coection to the-apeure 12- ai the upper 
ends of the bars I0 and -the studs 14 extend- 
ing outwardly from the lower ends of the 
bars.  ortier to lift the rear gangs when- the 
front gngs are elevated-by liffing of the afore« 
mentioned bars and the cross member  by 
their coection with a tractor tch, there is 
provided a pair of flexible exteible connec- 
tio exndg from the upper ends of the bars 
I$0 fo spaced poin on the member  of the rear 
gangs. ese flexible exnsible members are 
incated ai I$ and"each will be seen to com 
prise a pa of s 158 which are connected by 
mea of eyes wi the upper ends of the bars 
I$ and with each other and with thé'lips I 
which are seced to the member . 
It-wfll be .apparent that thè cofinectiol$@ 
" prode means whereby the ete hgrrow can 
be elevated as a Unit by a trcr hitch of the 
lift type but ai e sam te thesèconnections 
o hOt detract f#om e flebilitY ofthe arroW 
lu either à horizongal ora vèrticàl plane. THe 
flebility of the harrow in a veical plane is ff= 
lustrad  gures 6 and 7 and in these figures 
it wfll be noted that the links I$ breakat".their 
connectioa in ortier pert liftg 0f 
or both of the rear gangs of thehàrrow. 
same rime, the flexibflt:,off:të"rear. harrow 
gangs  a vertical plane cC advantageously be 
somewhat lited by mfls of .the hea bar 
extendi therebetween.:" ebflity bf- the bar= 
row is of advantage in permitting it to djust 
ielf to the conur of the ground being worked 
and fo permit turning of the harrow while itis 
on the grod, while limiting of the flexibility 
of the harrow in a vertical direction is effective 
for ing that excessively high spots-in the 
ground wfll be worked do: .- .: 

It-is.t: be -noted-that. he-connections-, l$$..and. 
the link I} between the bar }8 :and e lever 
 are so arranged  not to inhibit the: fldxibfl- 
ity:.o£:e harrow in a horizontal plane. is 
5 ' fzeedom of_flexibflit   due to the fact that both 
the coections :$$ and e li t  make con- 
nections: by:mens of eyesin: positions generaHy. 
vertically; ave. the pivotal coection: of:the 
draft.bar: withthe frame $ - .. :   .... .. 
 107 :I Figes ï9 and::10 e harrow is show 
rged..for :connection-with:a draw bar, .-Sub-. 
stantiallyall parts of the harro proper are iden- 
ticl ;.with: those shown, in. Figes. l..roh 8, 
therefore,., correspong nerals are employed 
15: :with the addion of a subscrip a. 
In ese figes, however,  place of the stmc- 
ture.for coecting the harrow with .a tracer 
hitch, there is a draw ba  which coects 
with the member 2a. This coection may be, 
:as shown, .adjacent thepivot means 2a of the 
lever ]a. This aw bar  is formed of a 
of angles as will be seen in bhe persctive view, 
Fige 10. Slidably moted within the angles 
 another bar 2 and which caries 'ai i for- 
ward end a clefs or other suitable hitcng 
de, ce 4.. The bar 2 aomots e notched 
block 6 and a yoke 8 is pivoted on the draw 
ba  so-that the closed end therf as ai 
can be dopped into one or the other of the 
notches  the block . It wfll be seen at thls 
arrangemen provides for selecve 'adjustment of 
the bar- 2 along the draw bar . e djust- 
ability of the bar 2 along-the draw bar  Is 
utilë  O cantiçg :te  gangs by means of the 
coection.:sown ai 62 and which 0ëcts 
bar  2 t.the lower end oflever a. 
It will be: evident that the hrr0w :àrr£e: 
mentÇhon n ges 9 and 10  the fl eqv- 
alent of that shown in ges  through 8 s 
regards .the. general harçow construction, the 
cnt of the: fron nd rear gangs, the ide- 
pendent adjustabiity of the rear gangs, and the 
other feates refeed fo in coection with the 
45 arrangement of Figures 1 through 8, but the har- 
row s hot adaped for being e]ewted for.tra- 
porting due to the elimnation of the inextensible 
coectio $. and the upright bars $ which, 
in the construction shown by gures 1 through 
8, fo the mea for coecting the harrow with 
a tractor hitch of the lifç te. 
The advantages of the harrow construction 
sho.addescribed may be smarized as fol- 
lows: the harrow  strong but is relatively inex- 
55 peive  manacture. The haow has-flex- 
ibility between the front and rear gangs such 
that if can readily be ned while all-of the discs 
are:in  working engagement th e grod. 
e harrow gangs bave fiexibility in the vertical 
60 rection thereby peitg the harrow to .fol- 
low the con oï4he ground. The aforemen- 
tioned fiebility  the vertical direction is lim- 
ited so that high spots can be effectively worked 
clown. 
The harrow is adapted for coection, with a 
tracr..hitch of. the-lift type .and withou losing 
any of i ieren .fiexibffity. If is relatively 
simple  couvert the harrow from a tractor hitch 
type  a draw bar hitch type. 
70 Wfie preferred specffic emboden of the 
invention are hereinbefore set forth, if is to be 
clearly understood that the invention is not  be 
lited to the exctcotruction illtrated and 
described, bocage vari0us modffications of these 
75 details may be provïdèd in ' putting the - vention 
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into practice within the purview of the appended 
claims. 
I claire: 
1. In a tandem disc harrow having front and 
rear pairs of gangs, a transverse beam for each 
gang pair pivotally connected with the outer ends 
thereof, a draft bar riid with the rear beam 
and pivotally connected with the front beam af 
the conter thereof, a. lever pivoted between if 
ends on the front beam, draft hooks connecting 
the lower end of the lever with the inner ends 
of said front gangs, a second bar slidably guided 
on said draït bar and pivotally connected af its 
forward end with the upper end of said lever 
and adjustably connected at its rear end with 
the inner ends of the rear gangs, a structure 
upstanding from said front beam for connect- 
ing the harrow to a lift type tractor hitch, and 
means for exerting lifting force on the rear beam 
when the harrow is elevated comprising jointed 
members having their ends pivotally connected 
fo an upper central point of said structure and 
their other ends connected to latm'ally spaced 
points on said rear beam, the pivotal connection 
of said jointed member to said structure and of 
said other bar to said lever being generally in 
vertical alignment with the pivotal connection of 
said draft bar and front beam whereby free 
swinging of the rear gang structure relative to 
the front gangs obtains. 
9.. In a tandem disc harrow having front and 
rear pairs of gangs and front and rear trans- 
verse beams pivotally connected with the outer 
ends, of said gangs, a draft bar connecting the 
middle parts of said beams, a lever pivoted on 
the front beam and having its lower end con- 
nected with the inner ends of said front gangs, 
a second bar slidably mou_nted on said draft bar 
and connected to the upper end of said lever, 
a second lever pivoted between its ends to the 
rear end of said second bar and having its low- 
er end connected with the inner ends of said rear 
gangs, and means for independently ngularly 
adjusting said levers about their pivotal sup- 
ports. 
3. In a tandem disc harrow having front and 
rear pairs of gangs; front and rear transverse 
beams pivotally connected with the outer ends of 
said gangs, a longitudinal draf bar extending 
between said beams rigid with the rear beam and 
pivoted to the front beam, a vertical lever piv- 
oted between its ends to the front of the front 
beam and connected at ïts lowm" end with the 
inner ends of said front gangs, a second bar 
slidably mou_nted on said draft bar a.nd connect- 
ed to the upper end of said lever, a second ver- 
tical lever pivoted to the rear end of said second 
bar and having its lower end connected with the 
inner ends of said rear gangs, moins normally 
holding said second lever and second bar rigid 
but adustable for changing the position of said 
second lever on the bar, and means for adjust- 
ing said first lever about its pivot to cant said 
gangs. 
4. In a tandem disc harrow having front and 
rear pairs of gangs; front a.nd rear transverse 
beams pivotally connected with the outer ends 
of said gangs, a longitudinal draft bar extend- 
ing between said beams rigid with the rear beam 
and pivoted to the front beam, a vertical lever 
pivoted between its ends to the front of the front 
beam and connected at its lower end with the 
inner ends of said font .gangs, a second bar 
slidably mou_nted on said draft bar and connect- 
ed to the upper end of said lever, a second ver- 
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tical lever pivoted to the rear end of said sec- 
ond bar and having its lower end connected with 
the irmer ends of said rear gangs, screw thread- 
ed means normally holding said second lever and 
5 second bar rigid but adjustable for changing the 
position of said second lever on the bar, and 
means for adjusting said first lever about its 
pivot to cant said gangs. 
5. In a tandem disc harrow having front and 
10 rear pairs of gangs; front and rear transverse 
beams pivotally cormected with the outer ends of 
said gangs, a longitudinal draft bar extending 
between said beams rigid with the rear beam and 
pivoted to the front beam, a first vertical lever 
15 pivotally supported between its ends on the front 
of the front beam and connected at its lower 
end with the inner ends of said front gangs, a 
second bar stidably mounted on said draft bar 
and connected to the upper end of said first lever, 
20 a second vertical lever pivotally supported on 
the rear end of said second bar and having its 
lower end cormected with the inner ends of said 
rear gangs, and independent adjustable clamping 
means for said loyers for clamping the loyers in 
25 any of a plurality of positions of angular adjust- 
ment on their respective pivotal supports. 
6. In a tandem disc harrow having front and 
rear pairs of gangs; front and rear transverse 
beams pivotally connected with the outer ends 
0 of sa.id gangs, a longitudinal draft bar extend- 
ing between said beams rigid with the rear beam 
and pivoted to the front beam, a vertical lever 
pivoted between its ends to the front of the front 
beam and connected at ifs lower end with the 
35 inner ends of said front gangs, a second bar 
slidably mounted on said draft bar and connect- 
ed to the upper end of said lever, a second ver- 
tical lever pivoted to the rear end of said second 
bar and having its lower end connected with 
0 the inner ends of said rear gangs, screw thread- 
ed means normally holding said second lever 
rigid on said second bar, and screw threaded 
means normally holding said first lever rigid on 
said front beam, and said means being independ- 
5 ently adjustable for canting said gangs. 
7. In a tandem disc harrow having front and 
rear pairs of gngs and front and rear trans- 
verse beams pivotally connected with the outer 
ends of said gangs, a draft bar connecting the 
50 middle parts of said beams, a first lever pivoted 
on the front beam and having its lower end con- 
nected with the irmer ends of said front gangs, 
a second bar slidably mounted on said draft bar 
and cormected to the upper end of said fn'st lever, 
55 a second lever pivoted between ifs ends to the 
rear end of said second bar and having its lower 
end connected with the inner ends of said rem- 
gangs said draft bar being pivoted to the front 
one of said beams and said second bar being 
60 !ointed adjacent its front end to permit swing- 
mg movement of said rear gangs when the harrow 
is turning, first adjustable means connecting said 
first lever and said beam to provide for a plu- 
rality of adjusted positions of said first lever 
65 about its pivotal support on the beam, and sec- 
ond adjustable means connecting said second 
lever and said second bar to provide for a plu- 
rality of adjusted positions of said second lever 
about its pivotal suppm't on the said second bar. 
70 . In a tandem disc harrow having front and 
rear pairs of gangs, a frame for each pair in- 
cluding a transverse draft beam pivotally con- 
nected with the outer ends of the corresponding 
gangs, a draft bar rigid with the rear beam and 
75 extending forwardly and pivotally connected 
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with the front beam, a lever pivoted between its 
ends on the front beam, draft hooks connecting 
the lower end of the lever with the inner ends 
of the front gangs, other draft hooks engaging 
the inner ends of the rear gangs, a second bar 
slideably mounted on said draft bar connected 
with said other draft hooks at its rear end and 
with the upper end of said lever at the front end, 
said second bar being jointed rearwardly of its 
front end and adjacent the pivotal connection of 
said draft bar and front beam to permit free 
swinging of said rear gang pair in a horizontal 
plane, and said second bar comprising means be- 
tween its ends adjustable for varying the effec- 
tive length of said second bar. 

JOHN F. RUDE. 
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